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ABSTRACT
17.6 m il l io n  acres, or 73 percent, o f the M iss iss ipp i Delta 
Region is  c u rre n tly  cropland and possesses the physical characte r­
is t ic s  o f slope, tex tu re  and s o il type which are recommended fo r  
i r r ig a t io n .  Economic f e a s ib i l i t y  o f expanding ir r ig a t io n  by flo o d , 
furrow and center p ivo t methods were examined under 24 scenarios 
representing two sets o f crop p r ice s , y ie ld  le v e ls , production 
costs, opportun ity  costs and s ix  crop ro ta tio n s . I r r ig a t io n  was 
economically fe a s ib le  fo r  56 to  100 percent o f the cropland across 
a l l  scenarios. Approximately 88 percent o f the cropland can be 
economically ir r ig a te d  w ith  flood  o r furrow  in  i t s  present form,
8 percent y ie ld  h ighest net re turns i f  furrow  ir r ig a te d  fo llo w in g  
land forming and 4 percent can be economically ir r ig a te d  only w ith  
center p ivo t systems.
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INTRODUCTION
Increased world demand fo r  food and grains has provided United 
States farmers incentives to  increase crop production. In the 
M iss iss ipp i Delta Region increased crop production may come from ex­
tensive expansion, such as the conversion o f woodland and pastureland 
to cropland, o r from in tens ive  expansion such as land forming o f 
e x is tin g  cropland and/or ir r ig a t io n  o f e x is tin g  cropland.
The ob jec tive  o f th is  study was to  determine the p o te n tia l fo r  
expanding ir r ig a t io n  in  the M iss iss ipp i Delta Region. That is ,  how 
many acres o f a p a r t ic u la r  land and s o il group can be economically 
ir r ig a te d  assuming a lte rn a tiv e  types o f i r r ig a t io n  systems, production 
costs, product p rice s , and leve ls  o f management.
The d e ta il o f the analysis has been documented in  M.S. theses 
by Jon Mark E rstine  and Blake P h il l ip s .  Thus, I w i l l  not provide 
th a t d e ta il here but ra th e r, w i l l  provide the basic assumptions un­
der which the research was conducted, an example o f the in-depth 
analysis through presentation o f e ig h t o f the tw en ty-fou r scenarios 
examined, and the major conclusions o f the research e f fo r t .
The M iss iss ipp i Delta Region, which includes parts o f M issouri, 
Arkansas, Louisiana, M is s is s ip p i, Tennessee, and Kentucky, comprises 
approximately 25,360,000 acres. Included in  th is  area are the 
M iss iss ipp i R iver V a lley , the Grand P ra ir ie ,  and upland areas such 
as Crowley's Ridge in Arkansas, and the Macon Ridge in  Arkansas and 
Louisiana. However, fo r  purposes o f th is  study, the Grand P ra ir ie
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o f Arkansas which includes most o f Arkansas, Monroe, P ra ir ie ,  and 
Lonoke Counties was excluded. This is  the major r ic e  production area 
o f Arkansas and has experienced decreasing water tab les . The ground 
water resources o f the Grand P ra ir ie  are c u rre n tly  f u l l y  u t i l iz e d .  
Consequently, l i t t l e  p o te n tia l e x is ts  fo r  fu r th e r  i r r ig a t io n  expan­
sion in  th is  area. The study region is  de lineated in  Figure 1. The 
research reported here was funded by Resources fo r  the Future, In c . ,  
the United States Department o f the In te r io r  through the Arkansas 
Water Resources Research Center, and the Arkansas A g ric u ltu ra l 
Experiment S ta tio n .
Data were gathered from a s ix  county sample area determined to 
be ty p ic a l o f the M iss iss ipp i Delta Region in  terms o f s o il types, 
slopes, drainage, cropping pa tte rns , farm o rgan iza tion , and c lim ate . 
The sample area consisted o f C hicot, Desha, P h i l l ip s ,  C rittenden, 
M is s is s ip p i, and Clay counties in  Arkansas. The sample area is  de­
linea ted  in  Figure 2.
C os t/b en e fit ra t io s  were developed to  account fo r  a l l  cost and 
y ie ld  fa c to rs  associated w ith  i r r ig a t io n .  These costs vary according 
to  s o il fa c to rs  such as slope, drainage and crop. Ir r ig a te d  crop 
y ie ld s  vary according to  s o il type , s lope, and crop. A ll crops do 
not have the same y ie ld  response to  i r r ig a t io n .  Therefore, the 
c o s t/b e n e fit ra t io s  o f d if fe re n t  ro ta tio n s  on d if fe re n t  s o il groups 
were compared to  determine the ro ta tio n  y ie ld in g  the h ighest ra te  o f 
re tu rn . The lower the c o s t/b e n e fit ra t io  the higher the ra te  o f re-
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tu rn . Given th a t a producer owns the necessary machinery complement 
fo r  adopting the best crop ro ta t io n , i t  was assumed th a t the ro ta tio n  
y ie ld in g  the h ighest ra te  o f re tu rn  would be selected. The economic 
fe a s ib i l i t y  o f i r r ig a t io n  was analyzed using a 20 year planning hor­
izon and a discount ra te  o f 10 percent.
Since the gross re turns re s u ltin g  from a p a r t ic u la r  ro ta tio n  de­
pend e n t ire ly  upon crop y ie ld s  and crop p rice s , c o s t/b e n e fit ra tio s  
were computed w ith  high and average management crop y ie ld s  and two 
sets o f crop p rices . High y ie ld  was representa tive  o f the top 10 
percent o f farmers reported on the Soil Conservation Service Form 
V' s,  w hile  average y ie ld  was the fo u r year weighted average fo r  the 
sample counties as reported by the S ta t is t ic a l Reporting Service.
The s e n s it iv ity  o f production decisions to  changes in  va riab le  pro­
duction costs was examined by s h if t in g  va riab le  production costs 
from normal leve ls  as defined by the U n ive rs ity  o f Arkansas Production 
budgets to  133 percent o f normal le ve ls .
Thus, the economic fe a s ib i l i t y  o f i r r ig a t io n  was examined under 
a wide spectrum o f economic cond itions , s o il p ro d u c tiv ity  classes and 
crop ro ta tio n s .
Data from the Resource Inventory Data System (RIDS) developed 
by the Soil Conservation Service and the Economic Research Service o f 
USDA was used to  id e n t ify  those areas which possessed the physical 
c h a ra c te ris tic s  required fo r  i r r ig a t io n .  This in fo rm ation was then 
combined w ith  the economic analysis to determine what po rtion  o f the 
land base could economically be ir r ig a te d .
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S u ff ic ie n t water fo r  i r r ig a t io n  was assumed to be a va ila b le  from 
ground water sources a t a depth o f 150 fe e t. The ro ta tio n  re s u ltin g  
in  the h ighest ra te  o f re tu rn  was assumed to  be adopted.
4
DESCRIPTION AND COMPARISON OF IRRIGATION 
METHODS USED IN STUDY
The technology of irrigation for agriculture is rapidly changing. 
Farmers are demanding labor saving systems that are ef f ic ien t ,  func­
tional,  and reasonably priced. The three irrigation systems exam­
ined include flood irrigation,  furrow irr igation,  and center pivot 
sprinkler irrigation.
Not all practices can be used on all farms because of differences 
in soil type, slope of land, and general outlay of fields.
Flood Irrigation
Irrigation by the flood method (sometimes called contourlevee 
irrigation) requires that water be applied to nearly level f ield seg­
ments at  a rate enough in excess of the intake rate of the soil to 
permit rapid coverage. The water is held by levees that surround 
the segments and are constructed longitudinally on the contour. Water 
is kept on the segments until the desired amount has been absorbed by 
the soil .  The excess is then drained off by gravity and used on a 
similar segment at a lower elevation. The flood irrigation method 
has been used for many years for flooding rice fields.  I t  has also 
been adapted to ir r igate  hay crops, small grains, and some row crops. 
If contour levees are used for irrigating row crops, the slope in the 
direction of the row drainage becomes a limiting factor. The maximum 
slope should also not be so great that a majority of the crop to be
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irrigated must be plowed up during construction of the levees. The 
minimum slope is that which will provide adequate drainage. In the 
study area, levees in row crops are usually constructed only after 
the las t  cultivation has been done. If  irrigation is required prior 
to the las t  cultivation the levees will be constructed, land irrigated, 
levees torn down, land cultivated and levees replaced i f  additional 
irrigation is required.
Furrow Irrigation with Gated-Pipe
Gated pipe refers to a thin-walled, low pressure aluminum, plas­
t ic ,  or rubber pipe with gates inserted at different spacings to 
match row width. The gates distribute the water along the ridge of 
the field to be surface irrigated. This system operates on low pres­
sure with low fuel and horsepower requirements. Gated-pipe commonly 
comes in sizes of 6, 8, 10 and 12 inches in diameter. The rate of 
flow from the water source will be used to determine the appropriate 
size of pipe. Furrow irrigation with gated pipe requires the use of 
hand labor. The amount of labor varies from farm to farm depending 
on field layout and accessability. Labor is required to load, lay, 
and move the pipe, check the gates, and check the furrows to see i f  
the water has reached the prescribed destination.
Furrow irrigation is a gravity flow operation. Row grades range 
from .1 to .5 percent slope on the irrigated fields. Slopes f la t t e r  
than this result  in poor drainage. The length of run will vary from
6
600 feet up to 1/2 mile in some cases. 1320 feet is the recommended 
maximum length of run for eff ic ient  irrigation.
Center-Pivot Sprinkler Irrigation
In the sprinkler method of i r r igat ion,  water is applied above 
the ground surface as a spray somewhat resembling ra in fa l l .  The spray 
is developed by the flow of water under pressure through small nozzles. 
With careful selection of nozzle sizes, operating pressure, and sprink­
ler  spacing, water can be applied uniformly at a rate based on the in­
take rate of the so i l ,  thereby preventing runoff and resulting damage 
to land and crops. The sprinkler method is adaptable to i r r iga te  most 
crops. The f lex ib i l i ty  of present day sprinkler equipment and i ts  
eff icient control of application make this method adaptable to most 
topographic conditions without extensive land preparation.
The required capacity of the sprinkler system depends on the 
size of the irrigated area, the depth of water to be applied at each 
irrigation and the time allowed to apply this amount of water.
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ASSUMPTIONS
Soil Classification System
Dr. E. Moye Rutledge, soil sc ien t is t  in the Department of 
Agronomy, Arkansas Agricultural Experiment Station provided his ex­
pertise in grouping land resources according to soil properties. 
Twenty-two soil productivity groups were created based on the c r i te r ia  
of permeability, surface texture,  and slope. These groups represented 
all soil mapping units found in the six county sample area.
Nine of the soil groups possess the physical characterist ics 
needed for ir r igation.  These nine soil groups are defined in Table 1. 
The remaining 13 soil productivity groups were eliminated from con­
sideration on the basis of limited occurance, excessive slopes, and 
severe limitations for crop production.
The nine soil groups examined represent 97.1 percent of all 
cropland in the region.
Prices
Projections of irrigation feas ib i l i ty  were based on 1985 prices 
converted to 1980 dollars. The 1985 prices ref lect  baseline and 
high demand situations as estimated by the United States Department 
of Agriculture's Grain-Oil Seeds and Livestock Model (GOL). Baseline 
conditions assume "world grain trade prices in real terms are likely 
to average closer to the low levels of 1969/70-1971/72 base period 
than the high levels of the 1972/73-1974/75 period." The 1985 high
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Table 1. Soil Groups
Group Description
1 Slow permeability, loamy surface texture, 0 to 1% slope.
Examples: Desha s i l t  loam, Calloway s i l t  loam, Crowley loam, 
Sharkey s i l ty  clay loam
2 Slow permeabi1i t y , loamy surface texture, 1 to 3% or gently 
undulating slopes. Examples: Loring s i l t  loam 1 to 3 percent 
slope; McGehee s i l t  loam, gently undulating; Sharkey s i l ty  
clay loam, gently undulating; Stuttgart s i l t  loam, 1 to 3% 
slope
2F Those soils of group 2 that have gently undulating slopes
3 Slow permeability, loamy surface texture, land formed.
Examples: Any existing land formed cropland previously in soil 
groups 1 or 2
4 Slow permeability, clayey surface texture, 0 to 1% slope. 
Examples: Alligator clay, Portland clay, Sharkey clay, Tunica 
clay
5 Slow permeabi1i t y , clayey surface texture, 1 to 3% or gently 
undulating. Examples: Alligator s i l ty  clay, gently undulating; 
Portland clay, gently undulating; Sharkey clay, gently undu­
lating; Tunica clay, gently undulating
6 Slow permeabi1i t y , clayey surface texture,  land formed.
Examples: Any existing land formed cropland previously in soil 
groups 4 or 5
7 Moderate permeability, loamy surface texture,  0 to 1% slope. 
Examples: Dubbs sandy loam, Dundee s i l t  loam, Hebert s i l t  loam, 
Rilla s i l t  loam
8 Moderate permeability, loamy surface texture, 1 to 3% or gently 
undulating slope. Examples: Bosket sandy loam, gently undulating; 
Dubbs sandy loam, gently undulating; Memphis s i l t  loam, 1 to 3% 
slope; Rill a s i l t  loam, gently undulating
9 Moderate permeabi1i t y , loamy surface texture, land formed. 
Examples: Any existing land formed cropland previously in soil
_____ groups 7 or 8 ______________________________________________
Source: Soils were grouped in consultation with Dr. E. Moye Rutledge.
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demand crop prices, derived from the same model, assume "real grain 
prices. . .would be substantially higher than in the base 1969/70-1971/72 
period but s t i l l  below the levels of 1972/73-1974/75" (Crosson, 1978).
Only soybean meal, feed grain, and wheat prices were projected 
in the GOL model. Thus, soybean prices were estimated as a function 
of soybean meal prices, and corn and grain sorghum as a function of 
feed grains. Projected rice prices were derived from projections 
developed for the world rice model (8), and cotton prices were adapted 
from projections published in Data Resources (3). The baseline and 
high demand prices used appear in Table 2.
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Table 2. Crop Prices in 1980 Real Dollars
Crop
Price
1985
baseline
1985
high demand
Soybeans $6.60/bu $7.48/bu
Rice $4.15/bu $5.56/bu
Cotton l in t $0.72/lb $0.82/1b
Cotton seed $0. 059/1b $0.067/1b
Corn $3.02/bu $3.50/bu
Wheat $3.37/bu $4.09/bu
Grain sorghum $2.43/bu $2.91/bu
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Normal Per Acre Production Costs
Dryland production cost per acre was obtained from the 1980 
Arkansas crop budgets for non-irrigated production. Costs for each 
specific irrigation system were added to these budgets. The flood, 
furrow, and center pivot sprinkler system costs were based on irrigating 
160 acres. Both diesel and electr ic  power units were analyzed. Systems 
were designed to ref lect  typical wells and systems used in the study 
area. Well costs are presented in Table 3.
Normal per acre production costs for non-irrigated, flood i r r i ­
gated, furrow irrigated, and center pivot sprinkler irrigated crops 
are shown in Table 4.
Normal per acre production costs with a 33 percent increase in 
variable production cost were also derived in order to project near 
future costs. This was believed necessary because of the major in­
creases that have occurred in variable cost in the past few years.
Irrigation costs were estimated for only four broad soil classes, 
non-land formed loam, non-land formed clay, land formed loam, and land 
formed clay soils .  Thus irrigation were identical across some of the 
nine soil productivity classes.
The irrigated budgets were based on crop, irrigation system, 
power source, and soil class.
Soil groups two and four must be land formed before rice pro­
duction is attempted on these soils.
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Cotton was not considered on land formed land. Although many 
acres of traditional cotton land have been land formed much of i t  was 
done in the 1960's during the cotton acreage diversion program. Cotton 
on newly land formed land is not recommended.
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Table 3. Replacement Cost for Irrigation Wells 
Based on 100 Foot Well with 50 Foot Lift
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Well "A" 800 gallons per minute for Flood and Furrow Systems
Electric Diesel
Drilling casing, and installation 
Pump assembly
Power unit and accessories 
Gear driver (50 H.P.)
$ 4,300.00
4, 200.00
2,575.00
1, 100.00
$ 4,300.00
4 ,200.00
5,266.00
1, 100.00
Total Cost $12,175.00 $14,866.00
Annual Ownership Cost:
Depreciation
Interest
Taxes
Insurance
$ 535.83
608.75
121.75 
47.25
$ 855.23 
743.30 
148.66 
63.39
Annual Ownership Cost $1,313.58 $1,810.58
Well "B" 1000 gallons per minute for Center Pivot Systems
Electric Diesel
Drilling, casing, and installation 
Pump assembly
Power unit and accessories
100 H.P. gear drive (flex shaft electric
1/4 center pivot system
$ 4,400.00
6 ,300.00
4,337.00
1,675.00 
34,000.00
$ 4,400.00
6 ,300.00
7,537.00
1,500.00 
34,000.00
Total Cost $50,712.00 $53,737.00
Annual Ownership Cost:
Depreciation (new cost/n)
Interest (( (new cost/2)Interest Rate)) 
Taxes (new cost x .01)
Insurance
$2,968.43
2,535.55
507.11
277.87
$3,248.51
2,686.85
537.37
296.02
Annual Ownership Cost $6,288.96 $6,768.75
Base Crop Yields
The irrigated and non-irrigated crop yields for specific soils 
were derived from several sources. The per acre yields assumed for 
the top 10 percent of managers for rice,  cotton l in t ,  and soybeans 
came from S.C.S. Form V. A weighted average was calculated for the 
specific soils found in each group.
Additional information had to be supplied by crop and soils ex­
perts to determine yields for double-cropped soybeans, cotton seed, 
grain sorghum, corn and wheat.
Flood and center pivot sprinkler systems do not allow irrigated 
production of 100 percent of a field.  Levees must be constructed 
for flood irrigation and soybeans are plowed up in the process. This 
does not apply to rice irrigation under flooded conditions because 
rice is usually planted on the levees at the same time that the field 
is planted.
Yields for flood irrigated soybeans were assumed to be 10 percent 
below yields from furrow irrigated soybeans due to the construction 
of levees. In the case of center pivot sprinkler irrigation the 
corners of the field are not irrigated. This study assumed 135 acres 
were irrigated by the center pivot system with 25 acres remaining unir­
rigated. The yield of the 135 irrigated acres and the yield of the 
25 non-irrigated acres were used to form a weighted average yield 
for the 160 acres.
Yields for land-formed land were increased by 10 percent above
15
Table 4. Normal Per Acre Production Costs
Soil s
Non-Land Formed Land Formed
Non-Irriqated Crop Loam Clay Loam Clay
Soybeans
Corn
Cotton
Grain Sorghum 
Wheat
Double-Cropped
Soybeans
118.86
146.28
344.51
155.57
81.92
200.78
110.91
NA
344.01
155.57
81.92
192.83
123.43
153.61
NA
164.20
86.15
209.58
114.26
NA
NA
164.20
86.15
200.41
Flood Irrigated Rice
Fuel Source
Electric
Diesel
Irrigated Soybeans
356.11
390.95
368.85
389.69
367.29
399.45
380.54
413.04
Irrigated Fuel 
Method Type
Flood Electric 
Flood Diesel 
Furrow Electric 
Furrow Diesel 
Center Pivot Electric 
Center Pivot Diesel
151.05
155.34
155.48 
157.52
185.48 
193.50
NA
NA
147.98 
150.06 
177.50
185.99
155.70
159.99
160.17
161.59
NA
NA
NA
NA
151.44
153.53
NA
NA
Irrigated Corn
Furrow Electric 
Furrow Diesel 
Center Pivot Electric 
Center Pivot Diesel
197.53
203.96
227.42
237.39
NA
NA
NA
NA
206.05
212.48
NA
NA
NA
NA
NA
NA
Irrigated Cotton
Furrow Electric 
Furrow Diesel 
Center Pivot Electric 
Center Pivot Diesel
373.59
377.42
413.93
422.00
366.17
370.00
406.99
415.07
NA
NA
NA
NA
NA
NA
NA
NA
NA - Flood irrigation applies only to rice, and soybeans grown on loam 
soils. Center pivot irrigation is not considered on land formed land. 
Corn is grown on loam soils only. Cotton is not grown on land that has 
been land formed.
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non-land-formed y ie ld s  to  re f le c t  the ad d itio n a l cropland taken in ­
to  production by land-form ing. A dd itiona l increases in  y ie ld s  on 
land-formed land depend on the number o f years fo llo w in g  land form ing, 
the s o il type, and the improvement in  drainage and i r r ig a t io n  e f f i ­
ciency.
Average crop y ie ld s  fo r  co tto n , r ic e ,  and soybeans are from the 
A g ric u ltu ra l S ta t is t ic s  fo r  Arkansas fo r  1974-1977. Y ie lds fo r  non- 
ir r ig a te d  corn and gra in  sorghum are from the S ta t is t ic a l Reporting 
Service. These average y ie ld s  were not defined by s o il type because 
they are reported as county average y ie ld s  w ithou t reference to  s o il 
type. To estim ate the s p e c if ic  s o il type crop y ie ld s ,  the fou r year 
average y ie ld s  were d iv ided  by the average o f the high crop y ie ld s  
used in  the f i r s t  p a rt o f the ana lys is . The re s u lt in g  percentage 
was then m u lt ip lie d  by the s p e c if ic  s o il type crop y ie ld  to  derive 
an estim ate o f the average y ie ld s  on p a r t ic u la r  s o il groups.
Base crop y ie ld s  under n o n -irr ig a te d  cond itions are reported in  
Table 5. Ir r ig a te d  y ie ld s  are presented in  Table 6.
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Table 5. Base Crop Yields fo r Top 10 Percent o f Managers and 
Average Managers: Non-Irrigated
Soil Group
Crop 1 2 2F 3 4 5 5F 6 7 8 8F 9
Top 10 percent 
soybeans(bu) 
Double-cropped 
soybeans(bu) 
Cotton l in t ( lb )  
Cotton seed(lb) 
Grain Sorghum(bu) 
Corn(bu)
Wheat
29
25
620
1240
58
73
26
22
612
1224
52
65
37
26
22
612
1224
52
65
37
38
34
NA
NA
77
97
35
31
599
1198
61
NA
30
26
584
1198
53
NA
43
30
26
584
1168
53
NA
43
42
38
NA
NA
74
NA
37
33
733
1466
74
93
37
33
771
1542
74
93
53
37
33
771
1542
74
93
53
48
44
NA
NA
96
120
Averaqe Managers
Top 10 percent 
soybeans(bu) 
Double-cropped 
soybeans(bu) 
Cotton l in t ( lb )  
Cotton seed (lb ) 
Grain Sorghum(bu) 
Wheat
19
15
415
830
49
17
13
410
820
44
24
17
13
410
820
44
24
26
22
NA
NA
65
23
19
401
802
51
20
16
391
782
45
29
20
16
391
782
45
29
30
26
NA
NA
62
25
21
491
982
62
25
21
517
1034
62
36
25
21
517
1034
62
36
33
29
NA
NA
80
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Table 6. Base Crop Yields fo r  Top 10 Percent o f Managers and Average Managers: Irr ig a te d
Flood Ir r ig a tio n
Soil Group
Crop 1 2 2F 3 4 5 5F 6 7 8 8F 9
Top 10 percent 
rice(bu) 
Soybeans(bu) 
Double-cropped 
soybeans(bu) 
Average Managers 
Rice(bu)
Soybeans(bu) 
Double-cropped 
soybeans(bu)
130
32
28
103
26
22
NA
NA
NA
NA
NA
NA
143
NA
NA
113
NA
NA
143
39
35
113
31
27
126
NA
NA
100
NA
NA
NA
NA
NA
NA
NA
NA
139
NA
NA
110
NA
NA
139
NA
NA
110
NA
NA
NA
42
38
NA
34
30
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
49
45
NA
39
35
Furrow Ir r ig a tio n
Soil Group
Crop 1 2 2F 3 4 5 5F 6 7 8 8F 9
Top 10 percent 
soybeans(bu) 
Double-cropped 
soybeans(bu) 
Cotton l in t ( lb )  
Cotton seed(lb) 
Corn(bu)
Average Managers 
Soybeans(bu) 
Double-cropped 
soybeans(bu) 
Cotton l in t ( lb )  
Cotton seed(lb)
36
32
812
1624
132
29
25
544
1088
NA
NA
NA
NA
NA
NA
NA
NA
NA
41
37
NA
NA
160
32
28
NA
NA
43
39
NA
NA
160
35
31
NA
NA
44
40
659
1318
NA
35
31
441
882
NA
NA
NA
NA
NA
NA
NA
NA
NA
45
41
NA
NA
NA
35
31
NA
NA
48
44
NA
NA
NA
40
36
NA
NA
47
43
960
1920
120
38
34
643
1286
NA
NA
NA
NA
NA
NA
NA
NA
NA
54
50
NA
NA
140
43
39
NA
NA
54
50
NA
NA
140
44
40
NA
NA
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Table 6. (Contd)
Center P ivot Ir r ig a tio n
Soil Group
Crop 1 2 2F 3 4 5 5F 6 7 8 8F 9
Top 10 percent 
soybeans(bu) 
Double-cropped 
soybeans(bu) 
Cotton l in t ( lb )  
Cotton seed(lb) 
Corn(bu)
Average Managers 
Soybeans(bu) 
Double -cropped 
soybeans(bu) 
Cotton l in t ( lb )  
Cotton seed(lb)
NA
NA
NA
NA
NA
NA
NA
NA
NA
32
32
772
1554
109
25
25
517
1034
32
32
772
1554
109
25
25
517
1034
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
37
37
633
1226
NA
28
28
424
848
37
32
633
1226
NA
28
28
424
848
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
45
45
973
1946
116
36
36
652
1304
45
45
973
1946
116
36
36
652
1304
NA
NA
NA
NA
NA
NA
NA
NA
NA
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IRRIGATION OF EXISTING CROPLAND
The economic f e a s ib i l i t y  o f i r r ig a t in g  e x is tin g  cropland was 
examined under 24 scenarios.
The c o s t/b e n e fit ra t io  was used to  determine the ir r ig a te d  ro ­
ta t io n  provid ing  the h ighest ra te  o f re tu rn  on a given s o il group.
I f  the c o s t/b e n e fit ra t io  was estimated to  be grea te r than one, i .e .  
costs greater than b e n e fits , the land would not be ir r ig a te d .  The 
scenarios considered two sets o f crop p r ice s , baseline and high de­
mand; nine s o il groups; two leve ls  o f crop y ie ld s ;  three ir r ig a t io n  
methods using two d if fe re n t  fue l types, s ix  possib le ro ta tio n s ; nor­
mal and increased va riab le  costs ; and two types o f opportun ity  costs. 
Opportunity costs are the net re turns forgone by not leaving the land 
in  n o n -irr ig a te d  production. S itua tions  A through H assume a l l  land 
is  planted to  th a t crop which w i l l  provide the h ighest re tu rn  under 
dry land cond itions . S itua tions  I through X assume the same crop is  
produced under both ir r ig a te d  and n o n -irr ig a te d  cond itions .
Twenty-four scenarios were analyzed assuming a 10 percent d is ­
count ra te  and a 20 year planning horizon. The scenarios fo r  i r r i ­
gation o f e x is tin g  cropland are presented in  Table 7.
The three ir r ig a t io n  methods evaluated were f lo o d , fu rrow , and 
center p iv o t. Each ir r ig a t io n  method was used only on those s o il 
groups whose slopes and in te rn a l s o il s tru c tu re  would a llow  e f f i ­
c ie n t water use. Flood ir r ig a t io n  was assumed to  be usable on s o il 
groups one, th ree , fo u r, s ix ,  seven and nine. Therefore, flood  and
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Table 7. Id e n t if ic a t io n  o f A lte rn a tiv e  Crop P rices, Production 
Cost, Y ield S itu a tio n s , and I r r ig a t io n  System Fuel Types 
For I r r ig a t io n  o f E x is ting  Cropland
Si tua tion Scenario
A 1985 baseline crop prices, high y ie lds, normal produc­
tion costs, diesel power, "highest dryland use" oppor­
tu n ity  cost
B 1985 high demand crop prices, high y ie lds, normal pro­
duction costs, diesel power, "highest dryland use" op­
portunity cost
C 1985 baseline crop prices, high y ie lds, normal produc­
tion costs, e le c tr ic  power, "highest dryland use" op­
portunity cost
D 1985 high demand crop prices, high y ie lds, normal pro­
duction costs, e le c tr ic , "highest dryland use" oppor­
tu n ity  cost
E 1985 baseline crop prices, average yie lds, normal Deduc­
tion costs, diesel power, "highest dryland use" oppor­
tu n ity  cost
F 1985 high demand crop prices, average y ie lds, normal
production costs, diesel power, "highest dryland use" 
opportunity cost
G 1985 baseline crop prices, average y ie lds, normal pro­
duction costs, e le c tr ic  power, "highest dryland use" 
opportunity cost
H 1985 high demand crop prices, average y ie lds, normal
production costs, e le c tr ic  power, "highest dryland use" 
opportunity cost
I 1985 baseline crop prices, high yie lds, normal produc­
tion costs, diesel power, "non-irrigated versus irriga ted  
rotation" opportunity cost
J 1985 high demand crop prices, high y ie lds, normal Deduc­
tion costs, diesel power, "non-irrigated versus irriga ted  
rotation" opportunity cost
K 1985 baseline crop prices, high y ie lds, normal produc­
tion costs, e le c tr ic  power, "non-irrigated versus i r r i ­
gated ro ta tion" opportunity cost
L 1985 high demand crop prices, high y ie lds, normal pro­
duction costs, e le c tr ic  power, "non-irrigated versus 
irriga ted  ro ta tion" opportunity cost
M 1985 baseline crop prices, average yie lds, normal produc­
tion costs, diesel power, "non-irrigated versus irriga ted  
rotation" opportunity cost
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Table 7 (C ontd.)
S itua tio n Scenario
N 1985 high demand crop p rice s , average y ie ld s ,  normal 
production costs , d iese l power, "n o n -ir r ig a te d  versus 
ir r ig a te d  ro ta tio n "  opportun ity  cost
0 1985 baseline crop p r ice s , average y ie ld s ,  normal pro­
duction costs , e le c t r ic  power, "n o n -irr ig a te d  versus 
ir r ig a te d  ro ta tio n "  opportun ity  cost
P 1985 high demand crop p rice s , average y ie ld s ,  normal 
production costs , e le c t r ic  power, "n o n - ir r ig a te d  ve r­
sus ir r ig a te d  ro ta t io n "  opportun ity  cost
Q 1985 baseline crop p r ice s , high y ie ld s ,  33% increase 
in  va ria b le  costs , d iesel power, "n o n -ir r ig a te d  versus 
ir r ig a te d  ro ta t io n "  opportun ity  cost
R 1985 high demand crop p rice s , high y ie ld s ,  33% increase 
in  va ria b le  costs , d iesel power, "n o n -ir r ig a te d  versus 
ir r ig a te d  ro ta tio n "  opportun ity  cost
S 1985 baseline crop p r ice s , high y ie ld s ,  33% increase 
in  va ria b le  costs , e le c tr ic  power, "n o n -ir r ig a te d  ve r­
sus ir r ig a te d  ro ta tio n "  opportun ity  cost
T 1985 high demand crop p rice s , high y ie ld s ,  33% increase 
in  va ria b le  costs , e le c t r ic  power, "n o n -ir r ig a te d  ve r­
sus ir r ig a te d  ro ta tio n "  opportun ity  cost
U 1985 baseline crop p r ice s , average y ie ld s ,  33% increase 
in  va ria b le  costs , d iesel power, "n o n -ir r ig a te d  versus 
ir r ig a te d  ro ta t io n "  opportun ity  cost
V 1985 high demand crop p rice s , average y ie ld s ,  33% in ­
crease in  va ria b le  costs , d iese l power, "n o n -ir r ig a te d  
versus ir r ig a te d  ro ta tio n  opportun ity  cost
W 1985 baseline crop p r ice s , average y ie ld s ,  33% increase 
in  va ria b le  costs , e le c t r ic  power, "n o n - ir r ig a te d  ve r­
sus ir r ig a te d  ro ta tio n "  opportun ity  cost
X 1985 high demand crop p rice s , average y ie ld s ,  33% in ­
crease in  va ria b le  costs , e le c tr ic  power, "n o n -ir r ig a te d  
versus ir r ig a te d  ro ta tio n "  opportun ity  cost
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furrow  ir r ig a t io n  competed on some s o il groups. The methods w ith  
the lowest c o s t/b e n e fit ra t io  under one was chosen as best. Any 
r ic e  in  ro ta tio n  was flood  ir r ig a te d . Furrow ir r ig a t io n  re fe rs 
only to crops other than r ic e .
Center p ivo t i r r ig a t io n  was analyzed on s o il groups two, f iv e ,  
and e ig h t. Although center p ivo t was usable on a l l  s o il groups, i t  
was more expensive than e ith e r  flood  or furrow ir r ig a t io n .  Therefore, 
center p ivo t i r r ig a t io n  could not compete on a c o s t/b e n e fit ra t io  
basis w ith  flood  or furrow  ir r ig a t io n  on those s o il groups where the 
surface methods were usable. The three s o il groups where center p ivo t 
systems were used were a l l  gen tly  undulating or had slopes o f 1 to 3 
percent, slopes th a t prevent e f f ic ie n t  use o f surface ir r ig a t io n  
methods.
Producers w ith  gently  undulating cropland could choose to land 
form to e lim ina te  excessively steep o r short slopes and in s ta l l  e ith e r 
flood  or furrow  ir r ig a t io n  to  the leveled land. Leveling is  not re ­
commended fo r  those s o ils  w ith  continuous 1 to 3 percent slopes due 
to  the excess cut and f i l l  required. Soil groups 2, 5, and 8 were 
subdivided in to  the gently  undulating s o ils  which could be land 
formed and furrow ir r ig a te d  and the 1 to 3 percent slope th a t would 
be ir r ig a te d  only w ith  center p ivo t systems.
The subgroups 2F, 5F, and 8F contain only gently  undulating
24
slopes. The p o te n tia l fo r  land forming these s o ils  p r io r  to  i r r ig a ­
tio n  was examined under the conditions o f s itu a tio n s  I through X.
E ffe c t o f Changing Product Prices
S itu a tio n  "A" assumed 1985 baseline crop p r ice s , normal pro­
duction costs, high leve l management, d iese l fue l as the source o f 
power fo r  the i r r ig a t io n  systems, and opportun ity  costs based on the 
"best" ro ta tio n . The c o s t/b e n e fit ra tio s  fo r  S itu a tio n  "A" are shown 
in  Appendix Table A - l.  I r r ig a t io n  was economically fe a s ib le  on s o il 
groups 1, 2, 3, 4, 7, and 8. Soil groups 5, 6, and 9 had no co s t/ 
b e n e fit ra tio s  less than one. On s o il groups 1, 2, 4, 7, and 8 the 
ir r ig a te d  cotton-soybean ro ta tio n  was determined to  be the most fa ­
vorable. For s o il group 3 the ir r ig a te d  corn-soybean ro ta tio n  pro­
vided the h ighest ra te  o f re tu rn .
S itu a tio n  "B" was id e n tic a l to  "A" except th a t crop prices were 
increased to  1985 high demand le v e ls . S o il groups, 1, 2, 7, and 8 
remained favorab le fo r  i r r ig a t io n  w ith  the cotton-soybean ro ta t io n , 
as in  S itu a tio n  "A ", being the most fe a s ib le . Soil groups 3 and 4, 
which had p rev ious ly  been in  the cotton-soybean ro ta t io n , and s o il 
group 6, which had not been ir r ig a te d  in  S itu a tio n  "A ", a l l  had co s t/ 
b e n e fit ra tio s  o f less than one in  the rice-soybean/wheat-soybean 
ro ta tio n . The change in  ro ta tio n s  fo r  s o il groups 3 and 4 is  ex­
plained by the re la t iv e  changes in  crop p rice s . Changing crop prices 
from 1985 baseline to  1985 high demand increased the r ic e  p rice  34%
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and the cotton p rice  only 14%. So il groups 5 and 9 remained un­
p ro fita b le  fo r  i r r ig a t io n .  The c o s t/b e n e fit ra tio s  fo r  S itua tio n  
"B" are shown in  Appendix Table A-2.
E ffe c t o f Changing Power Source
In S itua tions  "C" and "D" a l l  assumptions were id e n tic a l to 
S itua tions  "A" and "B" re sp e c tive ly , except th a t e le c tr ic  power 
ra the r than d iesel was used fo r  i r r ig a t io n .  The c o s t/b e n e fit ra tio s  
fo r  S itua tions  "C" and "D", shown in  Appendix Tables A-3 and A-4, 
are lower than in  S itua tions  "A" and "B" because e le c t r ic i t y  was a 
cheaper power source than d ie se l. There were no changes in  the ro ­
ta tio n s  or the s o il groups th a t would be ir r ig a te d  except th a t s o il 
group 9, which was not ir r ig a te d  in  S itu a tio n  "B ", has a c o s t/b e n e fit 
ra t io  less than one w ith  the soybean-soybean/wheat ro ta tio n  in  
S itu a tio n  "D". This s o il group had been only m arg ina lly  un p ro fitab le  
under the previous s itu a tio n s  and the lower cost o f e le c tr ic  power 
enabled ir r ig a t io n  to  be cost e ffe c t iv e . I r r ig a t io n  o f s o il groups 
5,6 , and 9 remained unfeasib le  assuming 1985 baseline crop prices 
and s o il group 5 remained unfeasib le  assuming 1985 high demand crop 
p rices.
The fou r s itu a tio n s  ju s t  discussed were based on a high level 
o f management. The d iffe rences th a t e x is t dea lt w ith  the changes 
in  crop prices and fue l sources. Opportunity costs were ca lcu la ted 
by m u lt ip ly in g  the s o il group crop y ie ld  fo r  the best dryland pro-
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duction costs were then subtracted from th is  f ig u re  to  estim ate those 
re turns foregone by producing ir r ig a te d  crops. Whichever se t o f crop 
prices were used, they were also used to  compute oppo rtun ity  costs. 
Therefore, the changes in  to ta l revenue re s u lt in g  from ra is in g  or 
lowering o f crop prices did not necessarily  re s u lt  in  a high o r lower 
c o s t/b e n e fit ra t io  because the e ffe c ts  were o f fs e t  to  some degree by 
the changes in  opportun ity  cost.
E ffe c t o f Changing Y ie ld  Estimates
In s itu a tio n s  E through H the p o te n tia l fo r  increasing i r r ig a ­
tio n  by average managers was analyzed. The corn-soybean ro ta tio n  
was excluded from consideration because i t  was assumed th a t farmers 
ra is in g  ir r ig a te d  corn were representa tive  o f high leve l management.
The c o s t/b e n e fit ra tio s  o f average managers in  almost a l l  s i tu ­
a tions was lower than those fo r  high leve l managers. That is ,  the 
po ten tia l fo r  increasing re turns through the use o f i r r ig a t io n  was 
greater fo r  average than fo r  high leve l managers. This resu lted  
from two causes: 1) average managers had lower opportun ity  costs 
than high leve l managers when comparing ir r ig a te d  to n o n -irr ig a te d  
crop production, and 2) the y ie ld  response to  ir r ig a t io n  was higher 
on a percentage basis fo r  average managers than i t  was fo r  high le ­
vel managers. I r r ig a t io n  y ie ld  data was co lle c te d  in  the survey o f 
farmers in  the Delta region. This data was aggregated in to  two 
groups based on dryland y ie ld s . Those producers who had dryland
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y ie ld s  a t o r below the average dryland y ie ld  fo r  the e n tire  sample 
were representa tive o f average management. Those producers who had 
dryland y ie ld s  above the average fo r  the sample were representative 
o f high leve l management. The ir r ig a t io n  y ie ld  responses were aver­
aged fo r  each group. I t  was found th a t average managers increase 
y ie ld s  by a la rg e r percentage than do high leve l managers. This 
d iffe rence  might occur fo r  any or a l l  o f three reasons: 1) average 
managers had lower dryland y ie ld s  which re s u lt in  lower bases on 
which percentages were ca lcu la ted ; 2) i t  may be th a t average man­
agers who in s ta l l  i r r ig a t io n  systems begin to pay more a tte n tio n  to 
o ther production practices (p ractices th a t high leve l managers a l­
ready use); 3) average managers may tend to  farm less n a tu ra lly  pro­
ductive land th a t responds well to water.
S itu a tio n  "E" assumed 1985 baseline crop p rice s , normal pro­
duction costs, average management, and diesel power fo r  i r r ig a t io n .  
The c o s t/b e n e fit ra tio s  fo r  th is  s itu a tio n  are shown in  Appendix 
Table A-5. The cotton-soybean ro ta tio n  was the f i r s t  choice in  s o il 
groups 1, 7, and 8. In s o il groups 3, 4, 6, and 9 the soybean- 
soybean/wheat ro ta tio n  was the best ro ta tio n . I r r ig a t io n  o f s o il 
groups 2 and 5 was not p ro f ita b le  under S itu a tio n  "E" cond itions.
Both o f these s o il groups require  center p ivo t i r r ig a t io n  unless land 
formed. Center p ivo t was found to  be the most expensive o f a l l  sys­
tems examined. This re la t iv e ly  high cost could not be overcome w ith  
the y ie ld  increases found fo r  these s o ils .
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Situation "E" was identica l to S ituation "A" except fo r y ie ld  
levels. The changes in yie lds caused some changes in favored rota­
tions between the two situa tions. When yie lds were lowered to average 
management levels only the best cotton so il groups; 1, 7, and 8; re­
mained in cotton. In th is  case average cotton yie lds were simply 
not high enough to allow the cotton ro ta tion to provide the highest 
rate of return on so il groups 2 and 4. In so il group 2 no ro ta tion 
had a cost/benefit ra tio  less than one and in so il group 4 the soybean- 
soybean/wheat was most favorable. Soil groups 6 and 9, which were 
not feasible fo r ir r ig a tio n  in S ituation "A", both come in to  i r r i ­
gation with the soybean-soybean/wheat ro ta tion at the average y ie ld  
leve l. Soil group 3, which had been in corn-soybeans in S ituation 
"A", remains in irr ig a te d  acreage but the ro ta tion was changed to 
soybean-soybean/wheat since corn was not considered fo r average 
management.
Increasing crop prices from 1985 baseline (S ituation "E") 
to 1985 high demand (S ituation "F") resulted in several changes.
Since a ll other assumptions were the same, the changes can be traced 
to changes in crop prices. In S ituation "F" a ll so il groups except 
so il group 5 had cost/benefit ra tios less than one. Soil group 1, 
which was in the cotton ro ta tion under S ituation "E", and so il groups 
3, 4, and 6, which were in the soybean-soybean/wheat ro ta tion , changed 
to rice rotations. This movement was discussed previously and ex­
plained by the re la tive  changes in crop prices between the two price
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levels. Soil group 2, which was not economically a ttrac tive  fo r i r ­
rigation in Situation "E", was a ttrac tive  with 1985 high demand prices 
in cotton rotation. Soil groups 7 and 8 remained in cotton-soybeans 
and so il group 9 remained in soybeans-soybeans/wheat. Soil group 5 
s t i l l  did not come in to ir r ig a tio n . The cost/benefit ratios fo r 
Situation "F" are shown in Appendix Table A-6.
Situation "G" assumed 1985 baseline crop prices, normal pro­
duction costs, average management, and e le c tr ic  power fo r irr ig a tio n . 
I t  was identical to Situation "E" except fo r the power source. A ll 
so il groups except so il group 5 were favorable fo r ir r ig a tio n . The 
cost/benefit ra tios , shown in Appendix Table A-7, are lower than in 
Situation "E" because of the lower re la tive  cost of e le c tr ic ity  as 
opposed to diesel fuel as an irr ig a tio n  power source. Soil group 
2 did not come into irr ig a tio n  in Situation "E". In Situation "G" 
i t  came in with the cotton-soybean rota tion. Soil group 3, the 
highest y ie ld ing rice so il group, went out of the soybean-soybean/ 
wheat rotation and into the rice-soybean/wheat-soybean rotation.
This can also be explained by the lower cost o f e le c tr ic ity  since 
pumping costs fo r rice production make up a larger proportion of 
ir r ig a tio n  cost than they do fo r other crops.
Situation "H" is identical to Situation "G" except that crop 
prices were changed from 1985 baseline to 1985 high demand. The 
re la tive ly  large price increase fo r rice coupled with the re la tive ly  
low ir r ig a tio n  cost of e le c tr ic ity  brought several so il groups into 
rice rotations. Soil group 1 changed from the cotton rotation to
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rice-soybean-soybean. Soil group 3 remained in the rice-soybean/ 
wheat-soybean rotation and so il groups 4 and 6 moved in to th is  ro­
ta tion from the soybean-soybean/wheat ro ta tion . Every so il group 
physically capable of rice production moved in to rice rotations un­
der the conditions of Situation "H". Soil groups 2, 7, and 8 a ll 
remained in the cotton rotation and so il group 9 remained in soybean- 
soybean/wheat. For the f i r s t  time so il group 5 was economically 
feasible fo r ir r ig a tio n  with the soybean-soybean/wheat ro ta tion.
With the inclusion of group 5, a ll so il groups would be irr ig a te d .
The cost/benefit ratios fo r Situation "H" are shown in Appendix 
Table A-8.
Effect of Changing Calculation Method fo r Opportunity Costs
Situations I through P were identical to the scenarios of 
s ituation A through H, respective ly, except fo r changing the method 
of calculating opportunity costs. These situations recognized that 
not a ll farmers have th e ir land planted to that crop which provides 
the highest rate of return. Thus, in a ll the remaining s itua tions,
I through X, the net return from irriga ted  production was compared 
to the net return from non-irrigated production of the same crop.
This change produced the anticipated resu lt. A ll cost/benefit 
ratios e ither remained the same or decreased fo r the rota tion se­
lected as providing the highest rate of return under irriga ted  
conditions.
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Effects of Increasing Variable Production Costs by 33 Percent
In situations Q through X variable production costs were in ­
creased by 33 percent with a ll other assumptions identical to s itu ­
ations I through P, respectively. The cost/benefit ratios fo r s itu ­
ations Q through T, a ll of which assumed high level management, in ­
creased by from one to three percent above those same situations 
computed with normal production costs ( i .e . ,  I-L ). Only the mar­
g ina lly  favorable cost/benefit ra tios in situations I through L 
became unfavorable with the 33 percent increase in variable produc­
tion costs. These marginal cost/benefit ra tios were generally in 
the .98 to .99 category with normal production costs.
In situations U through X, which assumed average management, 
s ig n ifican t increases in the cost/benefit ra tios occurred fo r some 
rotations and so il groups. This is explained by the narrower p ro fit  
margins fo r average managers as opposed to high level managers. 
Average managers were much more sensitive to increased costs than 
are high level managers. Even though average managers increased 
yields by a greater percentage with ir r ig a tio n  than do high level 
managers, average management yie lds were assumed to have essentia lly 
the same production costs, p ro f it  margins were smaller fo r average 
managers. In some situations the 33 percent increase in variable 
costs converted a favorable ir r ig a tio n  decision to an unfavorable 
decision.
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IMPLICATIONS OF THE ANALYSIS
The major objective of th is  study was to determine the potential 
fo r ir r ig a tio n  expansion in the Mississippi Delta Region. That is , 
how many acres of a particu la r so il group could be economically i r ­
rigated assuming a lternative types of ir r ig a tio n  systems, production 
costs, product prices, and levels of management.
The economic analysis incorporated a ll ir r ig a tio n  cost and y ie ld  
factors determined fo r a six county representative area in eastern 
Arkansas. Two levels of crop prices, two levels of crop y ie lds , two 
levels of production costs, two types of opportunity costs calculations, 
and six d iffe ren t crop rotations were used to simulate twenty-four 
s itua tions .
A to ta l of 17.6 m illio n  acres w ith in the Mississippi Delta Region 
possess the physical characteristics that permit ir r ig a tio n . A to ta l 
of 15.5 m illio n  acres or 88 percent could be irr ig a te d  through the 
use of any of the three techniques examined, furrow, flood, or center 
pivot ir r ig a tio n . An additional 2.1 m illio n  acres had potential fo r 
center pivot ir r ig a tio n  only due to excessive or uneven slope. I f  
th is  slope could be altered through land forming, furrow ir r ig a tio n  
would be possible.
Furrow ir r ig a tio n  was the most economical a lte rna tive  fo r a ll 
so ils  where the technique was physically possible. Under the assump­
tions examined fo r 16 of the 24 situations i t  was economically feasible
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to ir r ig a te  a ll of the potential 15.5 m illio n  acres of cropland with 
furrow ir r ig a tio n . The fe a s ib il ity  fo r increasing ir r ig a tio n  w ithin 
the Delta region was decreased only under the most unfavorable s itu ­
ation examined; 1985 baseline crop prices, 33 percent increase in 
variable production costs, and average y ie lds. I f  these conditions 
prevailed i t  was economical to irr ig a te  only 60 percent of the poten­
t ia l furrow irr ig a te d  acres, or 9.4 m illion  acres.
There are 2.1 m illio n  acres of Delta cropland that are e ither 
too steep or undulating to permit furrow ir r ig a tio n . This is 12 per­
cent of the to ta l Delta cropland acreage. In order to ir r ig a te  these 
acres in th e ir current topography center pivot ir r ig a tio n  was evalu­
ated. The potential fo r center pivot ir r ig a tio n  ranged from 2.1 m il­
lion  acres, or 100 percent o f the potential center pivot irriga ted  
acreage, to 465,000 acres across the various situations examined.
In 17 of the 24 situations examined center pivot ir r ig a tio n  was feas­
ib le  on 1.5 m illio n  acres. This figure would account fo r 72 percent 
of the potential center pivot irriga ted  acreage.
Of the 2.1 m illion  acres of steep or undulating slopes, 1.7 
m illion  acres or 9.8 percent of the Mississippi Delta cropland is 
considered gently undulating. This acreage can be land formed.
Land forming followed by furrow ir r ig a tio n  resulted in higher 
net returns than center pivot irr ig a tio n  on 43 percent of the undu­
la ting  acreage. An additional 35 percent of the undulating acreage, 
spe c ifica lly  the slow permeable clayey soils of so il group 5 could
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be p ro fitab ly  irriga ted  only a fte r landforming. Twenty-two percent 
of the undulating s o ils , i.e .  those loamy so ils  with moderage per­
meability were not p ro fitab le  fo r land forming but were p ro fitab le  
fo r center pivot ir r ig a tio n  under a ll scenarios.
The bottom line  fo r ir r ig a tio n  in the Mississippi Delta Region 
is staggering. When a ll economic situations were examined so il 
groups 1, 2F,  4, 7, 8 and 8F consistently showed a high rate of re­
turn to investment in ir r ig a tio n . These groups represent 90 per­
cent of the Mississippi Delta cropland.
This conclusion is dependent on the assumptions of the study. 
Prices were those projected fo r 1985 and assume a normal expansion 
of to ta l production in the United States would take place and be 
equated with baseline or high demand conditions in the world market. 
I f  ir r ig a tio n  expansion were to occur very rap id ly from our current 
level of under 20 percent of Delta cropland to the projected 90 per­
cent, increased crop production would resu lt in lower prices than 
those assumed.
The analysis assumed the a v a ila b ility  of water and loanable 
funds to allow fo r expanded ir r ig a tio n . Water o f s u ffic ie n t quantity 
and qua lity  has not lim ited ir r ig a tio n  use to date and is not seen 
as a major lim ita tio n  in the Mississippi Delta region (Note: Region 
does not include the Grand P ra irie ). However, there may be s ig n if i­
cant environmental impacts resu lting from expanded water use and the 
volume of flow in the region rivers and streams w ill be decreased 
through withdrawal and ground water pumping.
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The a v a ila b ility  of loanable funds may be a barrie r to rapid 
irr ig a tio n  expansion. Ins ta lla tio n  of ir r ig a tio n  systems on a ll 
p ro fitab le  so il groups in the Delta region would require 1.8 to 2.2 
b il l io n  dollars at 1980 costs. Bankers and producers w ill move caus- 
tious ly  but the expansion w ill continue to progress.
The Mississippi Delta Region w ill be in a position to make s ig ­
n ifica n t contributions toward meeting the increased world demand 
fo r agricu ltura l products. However, expanding irriga ted  production 
w ill require increased monitoring and analysis to predict its  envir­
onmental and resource implications.
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APPENDIX TABLE A-l
COST/BENEFIT RATIOS 
FOR ALTERNATIVE IRRIGATION SYSTEMS BY 
CROP ROTATION AND SOIL GROUP
S i t u a t i o n  "A"
Soi1 
Group
Crop
Rota t ion Flood Furrow
Center
P iv o t
1
Rice - Soybeans - Soybeans
Rice - Soybeans/Wheat - Soybeans
Soybeans - Soybeans/Wheat
Cotton - Soybeans
Grain Sorghum - Soybeans
Corn - Soybeans
1.1004
1.0664
1.2118
NA
1.6010
NA
1.0521
1.0238
1.1072
.8441
1.4989
.9446
NA
NA
NA
NA
NA
NA
2
Soybeans - Soybeans/Wheat 
Cotton - Soybeans 
Grain Soybeans - Soybeans 
Corn - Soybeans
NA
NA
NA
NA
NA
NA
NA
NA
1.2823
.9634
1.7027
1.1977
3
Rice - Soybeans - Soybeans 
Rice - Soybeans/Wheat - Soybeans 
Soybeans - Soybeans/Wheat 
Grain Sorghum - Soybeans 
Corn - Soybeans
1.0009
1.0422
1.1394
1.5143
NA
1.0675
1.0125
1.0722
1.4472
.9305
NA
NA
NA
NA
NA
4
Rice - Soybeans - Soybeans 
Rice - Soybeans/Wheat - Soybeans 
Soybeans - Soybeans/Wheat 
Cotton - Soybeans 
Grain Sorghum - Soybeans
NA
NA
NA
NA
NA
1.0267
.9827
.9360
.9598
1.3802
NA
NA
NA
NA
NA
5
Soybeans - Soybeans/Wheat 
Cotton - Soybeans 
Grain Sorghum - Soybeans
NA
NA
NA
NA
NA
NA
1.1349
1.0948
1.6069
6
Rice - Soybeans - Soybeans 
Rice - Soybeans/Wheat - Soybeans 
Soybeans - Soybeans/Wheat 
Grain Sorghum - Soybeans
NA
NA
NA
NA
1.0966
1.0296
1.0068
1.4794
NA
NA
NA
NA
7
Soybeans - Soybeans/Wheat 
Cotton - Soybeans 
Grain Sorghum - Soybeans 
Corn - Soybeans
1.0168
NA
1.3805
NA
.9328
.7546
1.2950
.9989
NA
NA
NA
NA
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APPENDIX TABLE A-l (Cont.)
Soi1 
Group
Crop
Rota tion Flood Furrow
Center
P ivot
8
Soybeans - Soybeans/Wheat 
Cotton - Soybeans 
Grain Sorghum - Soybeans 
Corn - Soybeans
NA
NA
NA
NA
NA
NA
NA
NA
1.0644
.8457
1.4488
1.1831
9
Soybeans - Soybeans/Wheat 
Grain Sorghum - Soybeans 
Corn - Soybeans
1.0828
1.4808
NA
1.0169
1.4127
1.1151
NA
NA
NA
NA - Not a p p l i c a b l e  to  s o i l  group and crop r o t a t i o n .
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APPENDIX TABLE A-2
COST/BENEFIT RATIOS 
FOR ALTERNATIVE IRRIGATION SYSTEMS BY 
CROP ROTATION AND SOIL GROUP
S i t u a t i o n  "B"
Soil
Group
Crop
Rota t ion Flood Furrow
Center
P ivo t
1
Rice - Soybeans - Soybeans
Rice - Soybeans/Wheat - Soybeans
Soybeans - Soybeans/Wheat
Cotton - Soybeans
Grain Sorghum - Soybeans
Corn - Soybeans
1.0535
1.0094
1.2991
NA
1.7424
NA
1.0083
.9726
1.1872
.8798
1.6325
1.0198
NA
NA
NA
NA
NA
NA
2
Soybeans - Soybeans/Wheat 
Cotton - Soybeans 
Grain Soybean - Soybeans 
Corn - Soybeans
NA
NA
NA
NA
NA
NA
NA
NA
1.2708
.9410
1.7123
1.1915
3
Rice - Soybeans - Soybeans 
Rice - Soybeans/Wheat - Soybeans 
Soybeans - Soybeans/Wheat 
Grain Sorghum - Soybeans 
Corn - Soybeans
1.0924
1.0266
1.2657
1.7025
NA
1.0618
.9991
1.1879
1.6280
1.0377
NA
NA
NA
NA
NA
4
Rice - Soybeans - Soybeans 
Rice - Soybeans/Wheat - Soybeans 
Soybeans - Soybeans/Wheat 
Cotton - Soybeans 
Grain Sorghum - Soybeans
NA
NA
NA
NA
NA
1.0087
.9562
1.0241
1.0179
1.5313
NA
NA
NA
NA
NA
5
Soybeans - Soybeans/Wheat 
Cotton - Soybeans 
Grain Sorghum - Soybeans
NA
NA
NA
NA
NA
NA
1.1255
1.0707
1.6160
6
Rice - Soybeans - Soybeans 
Rice - Soybeans/Wheat - Soybeans 
Soybeans - Soybeans/Wheat 
Grain Sorghum - Soybeans
NA
NA
NA
NA
1.0624
.9900
1.0784
1.5995
NA
NA
NA
NA
7
Soybeans - Soybeans/Wheat 
Cotton - Soybeans 
Grain Sorghum - Soybeans 
Corn - Soybeans
1.0120
NA
1.3820
NA
.9290
.7414
1.2979
1.0004
NA
NA
NA
NA
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APPENDIX TABLE A-2 (Cont. )
Soi1 
Group
Crop
R ota t ion Flood Furrow
Center
P ivot
8
Soybeans - Soybeans/Wheat 
Cotton - Soybeans 
Grain Sorghum - Soybeans 
Corn - Soybeans
NA
NA
NA
NA
NA
NA
NA
NA
1.0545
.8285
1.4509
1.1778
9
Soybeans - Soybeans/Wheat 
Grain Sorghum - Soybeans 
Corn - Soybeans
1.0732
1.4707
NA
1.0073
1.4033
1.1115
NA
NA
NA
NA - Not a p p l i c a b l e  to  s o i l  group and crop r o t a t i o n .
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APPENDIX TABLE A-3
COST/BENEFIT RATIOS 
FOR ALTERNATIVE IRRIGATION SYSTEMS BY 
CROP ROTATION AND SOIL GROUP
S i t u a t i o n  "C"
Soi1 
Group
Crop
R ota t ion Flood Furrow
Center
P ivo t
1
Rice - Soybeans - Soybeans
Rice - Soybeans/Wheat - Soybeans
Soybeans - Soybeans/Wheat
Cotton - Soybeans
Grain Sorghum - Soybeans
Corn - Soybeans
1.0924
1.0612
1.1996
NA
1.5894 
NA
1.0485
1.0214
1.1019
.8379
1.4938
.9249
NA
NA
NA
NA
NA
NA
2
Soybeans - Soybeans/Wheat 
Cotton - Soybeans 
Grain Soybean - Soybeans 
Corn - Soybeans
NA
NA
NA
NA
NA
NA
NA
NA
1.2584
.9451
1.6799
1.1646
3
Rice - Soybeans - Soybeans 
Rice - Soybeans/Wheat - Soybeans 
Soybeans - Soybeans/Wheat 
Grain Sorghum - Soybeans 
Corn - Soybeans
1.0939
1.0377
1.1297
1.5052
NA
1.0553 
1.0044
1.0554 
1.4330
.9083
NA
NA
NA
NA
NA
4
Rice - Soybeans - Soybeans 
Rice - Soybeans/Wheat - Soybeans 
Soybeans - Soybeans/Wheat 
Cotton - Soybeans 
Grain Sorghum - Soybeans
NA
NA
NA
NA
NA
1.0308
.9867
.9436
.9583
1.3858
NA
NA
NA
NA
NA
5
Soybeans - Soybeans/Wheat 
Cotton - Soybeans 
Grain Sorghum - Soybeans
NA
NA
NA
NA
NA
NA
1.1126
1.0740
1.5849
6
Rice - Soybeans - Soybeans 
Rice - Soybeans/Wheat - Soybeans 
Soybeans - Soybeans/Wheat 
Grain Sorghum - Soybeans
NA
NA
NA
NA
1.0935
1.0276
1.0028
1.4754
NA
NA
NA
NA
7
Soybeans - Soybeans/Wheat 
Cotton - Soybeans 
Grain Sorghum - Soybeans 
Corn - Soybeans
1.0075
NA
1.3716
NA
.9288
.7494
1.2991
.9801
NA
NA
NA
NA
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APPENDIX TABLE A-3 (Cont. )
Soi1 
Group
Crop
Rota t ion Flood Furrow
Center
Pivot
8
Soybeans - Soybeans/Wheat 
Cotton - Soybeans 
Grain Sorghum - Soybeans 
Corn - Soybeans
NA
NA
NA
NA
NA
NA
NA
NA
1.0474
.8315
1.4327
1.1552
9
Soybeans - Soybeans/Wheat 
Grain Sorghum - Soybeans 
Corn - Soybeans
1.0751
1.4735
NA
1.0036
1.4013
1.0931
NA
NA
NA
NA - Not a p p l i c a b l e  to  s o i l  group and crop r o t a t i o n .
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APPENDIX TABLE A-4
COST/BENEFIT RATIOS 
FOR ALTERNATIVE IRRIGATION SYSTEMS BY 
CROP ROTATION AND SOIL GROUP
S i t u a t i o n  "D"
Soil
Group
Crop
Rota tion Flood Furrow
Center
P ivo t
1
Rice - Soybeans - Soybeans
Rice - Soybeans/Wheat - Soybeans
Soybeans - Soybeans/Wheat
Cotton - Soybeans
Grain Sorghum - Soybeans
Corn - Soybeans
1.0423
1.0036
1.3295
NA
1.7926
NA
1.0038
.9691
1.2198
.8971
1.6844
1.0356
NA
NA
NA
NA
NA
NA
2
Soybeans - Soybeans/Wheat 
Cotton - Soybeans 
Grain Soybean - Soybeans 
Corn - Soybeans
NA
NA
NA
NA
NA
NA
NA
NA
1.2500
.9249
1.6925
1.1627
3
Rice - Soybeans - Soybeans 
Rice -  Soybeans/Wheat - Soybeans 
Soybeans - Soybeans/Wheat 
Grain Sorghum - Soybeans 
Corn - Soybeans
1.0872
1.0217
1.2875
1.7412
NA
1.0516
.9913
1.2013
1.6573
1.0457
NA
NA
NA
NA
NA
4
Rice - Soybeans - Soybeans 
Rice - Soybeans/Wheat - Soybeans 
Soybeans - Soybeans/Wheat 
Cotton - Soybeans 
Grain Sorghum - Soybeans
NA
NA
NA
NA
NA
1.0107
.9583
1.0567
1.0380
1.5779
NA
NA
NA
NA
NA
5
Soybeans - Soybeans/Wheat 
Cotton - Soybeans 
Grain Sorghum - Soybeans
NA
NA
NA
NA
NA
NA
1.1060
1.0523
1.5970
6
Rice - Soybeans - Soybeans 
Rice - Soybeans/Wheat - Soybeans 
Soybeans - Soybeans/Wheat 
Grain Sorghum - Soybeans
NA
NA
NA
NA
1.0585
.9871
1.1003
1.6361
NA
NA
NA
NA
7
Soybeans - Soybeans/Wheat 
Cotton - Soybeans 
Grain Sorghum - Soybeans 
Corn - Soybeans
1.0040
NA
1.3743
NA
.9255
.7369
1.2945
.9840
NA
NA
NA
NA
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APPENDIX TABLE A-4 (Cont.)
Soil
Group
Crop
Rota tion Flood Furrow
Center
P ivot
8
Soybeans - Soybeans/Wheat 
Cotton - Soybeans 
Grain Sorghum - Soybeans 
Corn - Soybeans
NA
NA
NA
NA
NA
NA
NA
NA
1.0397
.8160
1.4369
1.1535
9
Soybeans - Soybeans/Wheat 
Grain Sorghum - Soybeans 
Corn - Soybeans
1.0665
1.4643
NA
.9957
1.3935
1.0924
NA
NA
NA
NA - Not a p p l i c a b l e  to  s o i l  group and crop r o t a t i o n .
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APPENDIX TABLE A-5
COST/BENEFIT RATIOS 
FOR ALTERNATIVE IRRIGATION SYSTEMS BY 
CROP ROTATION AND SOIL GROUP
S i t u a t i o n  "E"
Soi1 
Group
Crop
Rota t ion Flood Furrow
Center
P ivo t
1
Rice - Soybeans - Soybeans
Rice - Soybeans/Wheat - Soybeans
Soybeans - Soybeans/Wheat
Cotton - Soybeans
Grain Sorghum - Soybeans
Corn - Soybeans
.9745
.9933
1.0386
NA
1.1968
NA
.9359
.9564
.9564
.8778
1.1300
NA
NA
NA
NA
NA
NA
NA
2
Soybeans - Soybeans/Wheat 
Cotton - Soybeans 
Grain Soybean -  Soybeans 
Corn - Soybeans
NA
NA
NA
NA
NA
NA
NA
NA
1.1412
1.0239
1.2885
NA
3
Rice - Soybeans - Soybeans 
Rice - Soybeans/Wheat - Soybeans 
Soybeans - Soybeans/Wheat 
Grain Sorghum - Soybeans 
Corn - Soybeans
1.0184
1.0057
1.0387
1.2302
NA
.9795
.9696
.9622
1.1675
NA
NA
NA
NA
NA
4
Rice - Soybeans - Soybeans 
Rice - Soybeans/Wheat - Soybeans 
Soybeans - Soybeans/Wheat 
Cotton - Soybeans 
Grain Sorghum - Soybeans
NA
NA
NA
NA
NA
.9407
.9438
.8344
1.0522
1.1023
NA
NA
NA
NA
NA
5
Soybeans - Soybeans/Wheat 
Cotton - Soybeans 
Grain Sorghum - Soybeans
NA
NA
NA
NA
NA
NA
1.0501 
1.1755 
1.2800
6
Rice - Soybeans - Soybeans 
Rice - Soybeans/Wheat - Soybeans 
Soybeans - Soybeans/Wheat 
Grain Sorghum - Soybeans
NA
NA
NA
NA
1.0376
1.0088
.9181
1.2574
NA
NA
NA
NA
7
Soybeans - Soybeans/Wheat 
Cotton - Soybeans 
Grain Sorghum - Soybeans 
Corn - Soybeans
.9143
NA
1.1144
NA
.8386
.8071
1.0489
NA
NA
NA
NA
NA
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APPENDIX TABLE A-5 (Cont.)
Soil
Group
Crop
Rotation
Flood Furrow
Center
Pivot
8
Soybeans - Soybeans/Wheat 
Cotton - Soybeans 
Grain Sorghum - Soybeans 
Corn - Soybeans
NA
NA
NA
NA
NA
NA
NA
NA
.9689
.9126
1.1716
NA
9
Soybeans - Soybeans/Wheat 
Grain Sorghum - Soybeans 
Corn - Soybeans
.9951
1.2364
NA
.9192
1.1697
NA
NA
NA
NA
NA - Not app l icab le  to so i l  group and crop r o t a t i o n .
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APPENDIX TABLE A-6
COST/BENEFIT RATIOS 
FOR ALTERNATIVE IRRIGATION SYSTEMS BY 
CROP ROTATION AND SOIL GROUP
S i t u a t i o n  "F"
Soil
Group
Crop
R ota t ion Flood Furrow
Center
P ivo t
1
Rice - Soybeans - Soybeans
Rice - Soybeans/Wheat - Soybeans
Soybeans -  Soybeans/Wheat
Cotton - Soybeans
Grain Sorghum - Soybeans
Corn - Soybeans
.9599
.9632
1.1743
NA
1.3996
NA
.9250
.9304
1.0780
.9365
1.3213
NA
NA
NA
NA
NA
NA
NA
2
Soybeans - Soybeans/Wheat 
Cotton - Soybeans 
Grain Soybean - Soybeans 
Corn -  Soybeans
NA
NA
NA
NA
NA
NA
NA
NA
1.1151
.9795
1.2867
NA
3
Rice -  Soybeans - Soybeans 
Rice - Soybeans/Wheat - Soybeans 
Soybeans - Soybeans/Wheat 
Grain Sorghum - Soybeans 
Corn - Soybeans
1.0181
.9914
1.1773
1.4284
NA
.9813
.9578
1.0858
1.3526
NA
NA
NA
NA
NA
NA
4
Rice - Soybeans - Soybeans 
Rice - Soybeans/Wheat - Soybeans 
Soybeans - Soybeans/Wheat 
Cotton -  Soybeans 
Grain Sorghum - Soybeans
NA
NA
NA
NA
NA
.9194
.9098
.9223
1.0571
1.2469
NA
NA
NA
NA
NA
5
Soybeans - Soybeans/Wheat 
Cotton - Soybeans 
Grain Sorghum - Soybeans
NA
NA
NA
NA
NA
NA
1.0129
1.1151
1.2549
6
Rice - Soybeans - Soybeans 
Rice - Soybeans/Wheat - Soybeans 
Soybeans - Soybeans/Wheat 
Grain Sorghum - Soybeans
NA
NA
NA
NA
.9847
.9482
.9680
1.3421
NA
NA
NA
NA
7
Soybeans - Soybeans/Wheat 
Cotton - Soybeans 
Grain Sorghum - Soybeans 
Corn - Soybeans
.9016
NA
1.1086 
NA
.8272 
.7800 
1.0444 
NA
NA
NA
NA
NA
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APPENDIX TABLE A-6 (Cont. )
Soi1 
Group
Crop
Rota t ion Flood Furrow
Center
Pivot
8
Soybeans - Soybeans/Wheat 
Cotton - Soybeans 
Grain Sorghum - Soybeans 
Corn - Soybeans
NA
NA
NA
NA
NA
NA
NA
NA
.9414
.8731
1.1539
NA
9
Soybeans - Soybeans/Wheat 
Grain Sorghum - Soybeans 
Corn - Soybeans
.9839
1.2275
NA
.9078
1.1612
NA
NA
NA
NA
NA - Not a p p l i c a b l e  to  s o i l  group and crop r o t a t i o n .
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APPENDIX TABLE A-7
COST/BENEFIT RATIOS 
FOR ALTERNATIVE IRRIGATION SYSTEMS BY 
CROP ROTATION AND SOIL GROUP
S i t u a t i o n  "G"
Soil
Group
Crop
Rota t ion Flood Furrow
Center
P ivo t
1
Rice - Soybeans - Soybeans
Rice - Soybeans/Wheat - Soybeans
Soybeans - Soybeans/Wheat
Cotton - Soybeans
Grain Sorghum - Soybeans
Corn - Soybeans
.9617
.9840
1.0841
NA
1.2675
NA
.9287
.9509
1.0035
.9058
1.2033
NA
NA
NA
NA
NA
NA
NA
2
Soybeans - Soybeans/Wheat 
Cotton -  Soybeans 
Grain Soybean - Soybeans 
Corn - Soybeans
NA
NA
NA
NA
NA
NA
NA
NA
1.1095
.9975
1.2602
NA
3
Rice - Soybeans - Soybeans 
Rice - Soybeans/Wheat - Soybeans 
Soybeans - Soybeans/Wheat 
Grain Sorghum - Soybeans 
Corn  - Soybeans
1.0073
.9979
1.0717
1.2814
NA
.9637
.9572
.9820
1.2087
NA
NA
NA
NA
NA
NA
4
Rice - Soybeans - Soybeans 
Rice - Soybeans/Wheat - Soybeans 
Soybeans - Soybeans/Wheat 
Cotton - Soybeans 
Grain Sorghum - Soybeans
NA
NA
NA
NA
NA
.9138
.9193
.8498
1.0078
1.1208
NA
NA
NA
NA
NA
5
Soybeans - Soybeans/Wheat 
Cotton - Soybeans 
Grain Sorghum - Soybeans
NA
NA
NA
NA
NA
NA
1.0198
1.1455
1.2522
6
Rice - Soybeans - Soybeans 
Rice - Soybeans/Wheat - Soybeans 
Soybeans - Soybeans/Wheat 
Grain Sorghum - Soybeans
NA
NA
NA
NA
.9977
.9736
.9132
1.2525
NA
NA
NA
NA
7
Soybeans - Soybeans/Wheat 
Cotton - Soybeans 
Grain Sorghum - Soybeans 
Corn - Soybeans
.9023
NA
1.1035
NA
.8335
.7998
1.0442
NA
NA
NA
NA
NA
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APPENDIX TABLE A-7 (C ont . )
Soi1 
Group
Crop
R o ta t ion Flood Furrow
Center
P ivo t
8
Soybeans - Soybeans/Wheat 
Cotton - Soybeans 
Grain Sorghum - Soybeans 
Corn - Soybeans
NA
NA
NA
NA
NA
NA
NA
NA
.9470
.8924
1.1518
NA
9
Soybeans - Soybeans/Wheat 
Grain Sorghum - Soybeans 
Corn - Soybeans
.9851
1.2274
NA
.9022
1.1558
NA
NA
NA
NA
NA - Not a p p l i c a b l e  to  s o i l  group and crop r o t a t i o n .
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APPENDIX TABLE A-8
COST/BENEFIT RATIOS 
FOR ALTERNATIVE IRRIGATION SYSTEMS BY 
CROP ROTATION AND SOIL GROUP
S i t u a t i o n  "H"
Soil
Group
Crop
R ota t ion Flood Furrow
Center
P ivo t
1
Rice - Soybeans - Soybeans
Rice - Soybeans/Wheat - Soybeans
Soybeans - Soybeans/Wheat
Cotton - Soybeans
Grain Sorghum - Soybeans
Corn - Soybeans
.9497
.9558
1.2138
NA
1.4604
NA
.9193
.9260
1.1206
1.3845
NA
NA
NA
NA
NA
NA
NA
2
Soybeans - Soybeans/Wheat 
Cotton - Soybeans 
Grain Soybean - Soybeans 
Corn - Soybeans
NA
NA
NA
NA
NA
NA
NA
NA
1.0874
.9563
1.2623
NA
3
Rice - Soybeans - Soybeans 
Rice -  Soybeans/Wheat - Soybeans 
Soybeans - Soybeans/Wheat 
Grain Sorghum - Soybeans 
Corn - Soybeans
1.0092
.9851
1.2060
1.4724
NA
.9685
.9479
1.1030
1.3881
NA
NA
NA
NA
NA
NA
4
Rice - Soybeans - Soybeans 
Rice - Soybeans/Wheat - Soybeans 
Soybeans - Soybeans/Wheat 
Cotton - Soybeans 
Grain Sorghum - Soybeans
NA
NA
NA
NA
NA
.9219
.9124
.9625
1.0854
1.3044
NA
NA
NA
NA
NA
5
Soybeans - Soybeans/Wheat 
Cotton - Soybeans 
Grain Sorghum - Soybeans
NA
NA
NA
NA
NA
NA
.9865 
1.0888 
1.2310
6
Rice - Soybeans - Soybeans 
Rice - Soybeans/Wheat - Soybeans 
Soybeans - Soybeans/Wheat 
Grain Sorghum - Soybeans
NA
NA
NA
NA
.9798
.9447
.9953
1.3859
NA
NA
NA
NA
7
Soybeans - Soybeans/Wheat 
Cotton - Soybeans 
Grain Sorghum - Soybeans 
Corn - Soybeans
.8912
NA
1.0993
NA
.8227
.7735
1.0402
NA
NA
NA
NA
NA
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APPENDIX TABLE A-8 (C ont . )
Soil
Group
Crop
R o ta t ion Flood Furrow
Center
P ivo t
8
Soybeans - Soybeans/Wheat 
Cotton - Soybeans 
Grain Sorghum - Soybeans 
Corn - Soybeans
NA
NA
NA
NA
NA
NA
NA
NA
.9223
.8544
1.1368
NA
9
Soybeans - Soybeans/Wheat 
Grain Sorghum - Soybeans 
Corn - Soybeans
.9751
1.2197
NA
.8930
1.1493
NA
NA
NA
NA
NA - Not a p p l i c a b l e  to  s o i l  group and crop r o t a t i o n .
56
